A new fracture test specimen is suggested and analyzed using finite element method. The mode I and mode II stress intensity factors as well as the T-stress were calculated for three geometries and loading conditions. It is shown that the specimen, called single edge cracked ring (SECR), covers different mixed mode loading conditions from pure mode I to pure mode II. The SECR specimen also covers negative and positive values of T-stresses. From the practical view point, the suggested specimen can be used easily for mixed mode II fracture tests.
Introduction
In many industrial and engineering structures mixed mode brittle fracture is the major reason for the catastrophic failures. In order to study the mixed mode brittle fracture, one can employ theoretical fracture criteria (Erdogan & Sih, 1963; Sih, 1974; Hussain et al., 1974; Smith et al., 2000 , Gomez et al. 2009 Ayatollahi & Aliha 2011) or experimental approaches. Researchers usually use laboratory specimens because that the fracture experiments on real components may be difficult or expensive. A suitable laboratory specimen should be able to provide real state of the stress field adjacent the crack tip and also cover all mixed mode loading conditions from pure mode I (K II = 0) to pure mode II (K I = 0). Heretofore, several cracked specimens have been studied by many researchers for mixed mode fracture experiments to determinate the fracture toughness and crack propagation angle such as Brazilian disk (BD), semi-circular bend (SCB) and four points bend specimens (Chang et al., 
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Results and Discussion
The variation of normalized stress intensity factors, Y I and Y II , versus mode mixity parameter M e is illustrated in Fig. 3(a) and (b) . It is seen that the specimen covers different mixed mode conditions from pure mode I to pure mode II in each case. It can be seen that the geometry parameter Y I for case-1 is larger than case-2 and case-3. It means that the loading condition for case-1 leads to larger bending moment around the crack tip and more crack tip opening than two other cases. The conditions corresponding to pure mode I and pure mode II in all three cases are given in Table 2 Fig. 4 for each case. It can be seen that T * is always a positive value for case-1and a negative value for case-3. For case-2, T * is negative for pure mode II conditions and approaches zero by increasing M e and finally becomes a small positive value in pure mode I conditions. It also can be seen that for all the three cases, there is a tendency for the T * to be a more positive value in pure mode I than pure mode II conditions. The T * corresponding to pure mode I and pure mode II for each case is given in Table 3 .
Table 3
Normalized T-stress in pure mode I and Pure mode II conditions for three cases Case A dimensionless parameter called the biaxiality ratio, B, has been introduced by Leevers and Radon (1982) to normalize the T-stress relative to the stress intensity factors. For mixed mode loading conditions the biaxiality ratio can be represented as:
The variation of biaxiality ratio versus M e is illustrated in Fig. 5 . It can be seen that the absolute value of B decreases by increasing the mode mixity parameter in all three cases. It means that the contribution of T-stress in the near-crack-tip stresses relative to the stress intensity factors, K I and K II , becomes more significant when mode mixity parameter approaches zero. On the other words, the highest effect of T-stress on distribution of stress field near the crack tip takes place in pure mode II loading. The suggested specimen can be used for validation of stress based criteria for brittle materials which considers the effect of T-stress. For example the negative values of the T-stress obtained for the SECR specimens in this paper can be used to validate the theory presented by Cotterell and Rice (1980) for stable crack growth in brittle fracture and generalized MTS criterion suggested by Smith et al. (2000) .
Conclusions
A new fracture test specimen is suggested for determination of fracture parameters covering all mixed mode conditions from pure mode I to pure mode II. The specimen (called SECR) is able to provide both negative and positive values of T-stresses. The SECR can be used for validation of brittle fracture criteria, which consider the effect of T-stress as well as the stress intensity factors. The SECR can also be modeled and manufactured easily and no complicated fixtures are needed for loading.
